Warm water calorics (44°C) were performed when indicated. A special canaliculus extension earpiece of Teflon tubing (I mm internal diameter) was inserted into the external auditory meatus of each animal and threaded into the bony canal to ensure adequate stimulus delivery. Then I 5 cms water was flushed into the external ear in approximately IS seconds.
Animals were divided arbitrarily into two groups: Acute-xamined within the first 8 weeks of surgery. Compensated-examined in the ninth week or later.
Results
Adequate data were available in io animals which underwent total cerebellectomy and in two animals that underwent hemicerebellectomy. The results are summarized in Tables I and II. In animals that underwent total cerebellectomies and which were studied during the acute period the following eye movement abnormalities were noted:
I. Spontaneous gaze Spontaneous nystagmus was noted constantly in two of seven animals. This was an upbeating nystagmus (fast phase up). An additional four animals had intermittent nystagmus, usually horizontal, but occasionally with an oblique component.
Gaze-paretic nystagmus (that is, nystagmus in conjugate lateral gaze with a small amplitude and high frequency) was present in four of six monkeys. This was a horizontal movement in lateral gaze (fast phase right in right gaze and vice versa), and a vertical movement in vertical gaze, usually upbeating when looking up and downbeating when looking down. Generally the nystagmus was bilateral and symmetrical. In one animal (No. 13) , that underwent first a left cerebellectomy followed by a right cerebellectomy, the gaze-paretic nystag-Ocular motor dysfunction 56I 
Saccadic movement
In all six animals the speed (400-600 arc degrees/s (Fig. i) ) and amplitude of conjugate movements was normal.
Following movements
In six of seven animals in which adequate recordings were available microsaccadic or cogwheeling movements were noted ( Fig. 2 ) instead of smooth following movements.
Convergence
In six of seven animals a normal convergence response could be obtained.
Optokinetic nystagmus (OKN)
In order to assess lateralizing differences in the slow and fast phases the OKN drum or tape was held to the right or left of the midline. In this position the eyes were still without gaze-paretic nystagmus. The animals, in general, showed no response when the stripes were rotated away from the midline, but a demonstrable, albeit inconsistent, response could be obtained when the drum was rotated so that the slow phase was towards the midline and the fast or corrective phase was away from the midline The demonstration of intrinsic brainstem damage makes it difficult, if not impossible, to relate the presence of spontaneous nystagmus to isolated cerebellar lesions in our animals. Bender (I969) has proposed that pure cerebellar disease does not produce spontaneous nystagmus, although the opposite view is held by Duke-Elder and Scott (197I). Walsh and Hoyt (I969) avoid the distinction and state that the interconnexions of the cerebellum and brainstem are so tightly assembled that it is impossible to differentiate the true origin of nystagmus when present. Ron and Robinson (1973) have recently produced nystagmus in alert animals by stimulating the lobules IX and X of the cerebellum and the floccules. In spite of these observations and our data (that is, a limited number of animals demonstrating consistent spontaneous. nystagmus) and that of Westheimer and Blair (I973), it is our view that lesions isolated to the cerebellum do not produce spontaneous nystagmus.
The presence of gaze-fixation nystagmus in our animals is certainly compatible with the clinical findings of gaze-fixation nystagmus reported by Hood, Kayan, and Leech (I973) and Jung and Kornhuber (I964) It would appear that the most acceptable hypothesis for the role of the cerebellum, at this time, would be that offered by Robinson (I974) . It is now apparent that all horizontal eye movements are modulated through neural integrators in the pons (Cohen, 197I;  Cohen and Komatsuzaki, I972; Ocular motor dysfunction 56S Goebel, Komatsuzaki, Bender, and Cohen, 1971) the substrate being the nucleus reticularis magnocellularis (parapontine reticular formation). All models of the ocular motor control system include a position-holding function as a parameter of the saccadic integrator. Robinson 
